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Novelty	&	Value	
•  Can	a	computer	produce	crea.ve	output?	
•  Novelty	rela.ve	to	individual	
–  (P-crea.vity)	
•  Novelty	rela.ve	to	context	
–  (H-crea.vity)	
•  Not	just	novel,	but	good	/	valuable	…	
–  Involves	artefact,	author,	audience,	context	
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Novelty	vs	Chaos	
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Modelling	vs	Genera.on	
•  Sta.s.cal	models	e.g.	Markov	chains	
– Symbol	sequences	of	arbitrary	lengths	
•  Genera.on	by	sampling	
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Genera.ng	Choral	Music	
•  Pearce	&	Wiggins	(2007)	
Based	on	Bach,	BWV	359,	
Jesu	meiner	Seelen	Wonne	
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Evalua.on	via	experts	
“How	successful	is	the	composi.on	as	a	chorale	melody?”	
	(1-7	Likert	scale)	
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Genera.ng	Choral	Music	
•  Pearce	&	Wiggins	(2007)	
Based	on	Bach,	BWV	359,	
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Be5er	Models?	
•  Recurrent	LSTM	neural	networks	
– Sequences	with	long-	and	short-term	structures	
Image:	Andrej	Karpathy	
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Genera.ng	Folk	Tunes	
•  Sturm	et	al	(2015)	
– Genera.ng	tunes	with	.tles	
–  Input:	
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Genera.ng	Folk	Tunes	
•  Sturm	et	al	(2015)	
– Genera.ng	tunes	with	.tles	
– Output:	
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The	Endless	Tradi.onal	Music	Session	
h5p://www.eecs.qmul.ac.uk/~sturm/research/RNNIrishTrad/		
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Images:	Google	Deep	Dream	
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Genera.ng	Language?	
Genesis 1:37
I have not abhorred a mighty man to eat of the house of Joses, and reigned in the land 
of the congregation of the LORD.
Genesis 1:38
There is no captains of the name of the LORD, and the doors was the lamb, and for 
the earth.
Genesis 1:39
Leten think about the king’s house, and hath delivered them which the LORD shall go 
forth to the generations, and they have found of seven and ﬁfty and lands the children 
of Israel: his sons is the second, and the commandment of the Luttite, and the word of 
the LORD; whereof they have brought forth to the truth.
Genesis 1:40
Saying, Why bear down the family of the children of Israel; who will join of a linen of 
the land of Egypt: he shall not come to pass from the man, that I have set before the 
LORD.
Bob	Sturm,	2015:	h5ps://highnoongmt.wordpress.com/2015/05/26/behold-molten-
children-recurrent-neural-networks-for-genera.ng-even-more-word-of-god/	
Cognitive Science Research Group
http://cogsci.eecs.qmul.ac.uk
Natural	Language	Genera.on	
•  E.g.	text	summaries	from	car	telemetry		
–  (Braun	et	al,	2015)	
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Novelty	vs	Chaos	
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Genera.ng	Poetry	
•  Add	rhythmic	constraints	(Gervás,	2015):	
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Adding	constraints:	Haiku	
•  Syllables	&	word	sequence:	
Kentucky is free 
in an insect resistance  
of economic 
	
•  Add	seman.c	similarity:	
Kentucky Derby  
in agriculture in sin 
of Evil Fried Chicken 
	
dog	cat	
seal	
lion	
pet	
barks	
furry	
puppy	
Droog	Hayes	&	Wiggins,	2015	
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Seman.c	constraints:	Haiku	
Droog	Hayes	&	Wiggins,	2015	
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Genera.ng	Folk	Tales	
•  Gervás	(2013):	Propp’s	ontology	&	
combinatory	rules	
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Explora.on	vs	Transforma.on	
•  Boden	(1990)	
– Exploratory	crea.vity	
•  Find	new	region	in	an	exis.ng	
conceptual	space	
– Combinatorial	crea.vity	
•  (cf.	Koestler	(1964)’s	bisocia.on)	
•  Rela.ng	unrelated	domains/
ideas	
– Transforma.onal	crea.vity	
•  Redeﬁning	the	conceptual	space	
itself	
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Conceptual	Region	Discovery	
•  Concept	discovery:	central	region	in	deﬁned	space	MCGREGOR, AGRES, ET AL.
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(a) Anchor method. The concept PREDATORY ANIMALS is delineated by a circle centered on the unit vector
of equal positive elements: the circle with radius r1 captures words associated with paradigmatic instances
of the concept, while the circle described by r2 begins to pick up less obvious constituents. Distances such
as a and b are the actual metrics for determining conceptual membership.
shark⇥
dog⇥
cat⇥
lender⇥
lion⇥
a
wolf⇥
human
⇥
b
mouse⇥
PREDATORY ANIMALS
r1
r2
A
N
IM
A
L
PREDATORY
(b) Norm method. The concept PREDATORY ANIMALS is delineated by an arc centered on the origin: the
region with radius r > r1 captures words associated with paradigmatic instances of the concept, while the
more central region r > r2 begins to pick up less obvious constituents. Distances such as a and b are the
actual metrics for determining conceptual membership.
Figure 2: A sampling of data from the space described in Section 5 projected into a drastically
reduced (from approximately 7.5 million dimensions to 2 dimensions) subspace defined in terms of
the co-occurrence features animal and predatory. Terms which are animal but not predatory
(mouse), or predatory but not animal (lender) fall towards the edges.
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Conceptual	Space	Discovery?	
MCGREGOR, AGRES, ET AL.
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•  Subspace	discovery:	dimensions	deﬁning	region	
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Subspace	selec.on	
•  Find	characteris.c	shared	dimensions:	
•  Then	use	them	to	ﬁnd	new	examples:	
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Context-dependent	associa.ons	
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•  Sub-space	within	sparse	space,	via	dimension	selec.on	
–  Discovering	context-dependent,	“ad	hoc”	concepts	
	
		
		
Dynamic	Concept	Forma.on	
McGregor	et	al,	
JAGI	2015	
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Evalua.on	vs	Humans	
•  Overlap	against	human-suggested	terms:	
Cognitive Science Research Group
http://cogsci.eecs.qmul.ac.uk
Surgery	vs	Butchery	
•  Input:	
surgeon, scalpel, patient 
•  Characteris.c	dimensions:	
orthopedic incision surgical anesthesia ophthalmic …	
•  Conceptual	output:	
incision surgical endoscopic biopsy surgery chemotherapy 
incisions laparoscopic lesion forceps grafts abdominal 
psychotherapy … 
 
•  Input:	
butcher, meat 
•  Characteris.c	dimensions:	
kosher pork halal minced meat butcher sausage poultry …	
•  Conceptual	output:	
meats pork beef sausages grilled mutton compared sausage 
cooked barbecued roasted steak veal … 
Cognitive Science Research Group
http://cogsci.eecs.qmul.ac.uk
Surgery	&	Butchery	
•  Input:	
surgeon, scalpel, patient, butcher, meat 
•  Characteris.c	dimensions:	
knife throat plastic patient nurse bone doctor cuts …
blood kills harm fatally accidentally murdered …	
•  Conceptual	output:	
stabs knife stabbing syringe throat grabs impales 
scalpel patient butcher corpse dog removes dies slashes 
injures slicing lunges chest bandage strangle bruises … 
•  With	sequen.al,	prosodic,	rhyme	constraints:	
who have throat soothe knife frozen lathe catheter
that stabs broken into another irritation
stabbing sore bite cough headache or stab deﬁbrillator
either grabs will surgically keep amputation
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A	Surgery/Butchery	Poem	
•  Add	some	sequence	&	rhyme	constraints:	
Who have throat soothe knife frozen lathe catheter
that stabs broken into another irritation
stabbing sore bite cough headache or stab    
                                                deﬁbrillator
either grabs will surgically keep amputation
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A	Surgery/Butchery	Poem	
•  Add	some	sequence	&	rhyme	constraints:	
Valerie impaled throat stabbing knife to keep
into which headache have unknowingly
or solar sore soothe slitting syringe screwdriver
but bite extinguisher accidentally
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A	Surgery/Butchery	Poem	
•  Add	some	sequence	&	rhyme	constraints:	
Or need extinguisher to make but syringe
soothe many delivery speech into either
that stabs nor another surgical stab
sore headache have nor original hand another
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Metaphors	
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Evalua.on	
•  Intrinsic	evalua.on	of	a	single	process	
•  Value:	output	artefact	appropriateness	
–  Domain	expert	judgements	
•  e.g.	melody	ra.ngs	
–  Comparison	with	exis.ng	resources	
•  e.g.	concept	discovery	vs	WordNet	
•  Novelty:	output	and	process	novelty	(in	context)	
–  e.g.	rate	originality,	innova.on,	emo.on,	skill,	…	
•  word	associa.on	tests	(van	der	Velde	et	al,	2015)	
Cognitive Science Research Group
http://cogsci.eecs.qmul.ac.uk
Evalua.on	
•  Extrinsic	evalua.on	rela.ve	to	end	use	
•  Task-based	evalua.on	
–  HCI	methods:	observa.on	&	ra.ngs	
•  usability,	u.lity,	user	engagement	
–  e.g.	The	Poetry	Machine	(Kantosalo	et	al	2015)	
•  Co-crea.ve	wri.ng	between	human	&	computer	
–  e.g.	SoundCloud	music	use	
•  Network	&	sharing	analysis	(Jordanous	et	al	2015)	
•  Overall	cultural/aesthe.c	value	
–  (but	rather	a	blunt	instrument)	
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